artifacts (blurring and misalignment) because of respiratory motion during the acquisition. 3, 8, 9 These artifacts may translate into streak artifacts in the PET images, misalignment artifacts between the MR-AC maps and the PET emission data, and finally tissue misclassifications. [9] [10] [11] [12] A recent study evaluated the impact of using alternative sequences for the MR-AC maps, with the acquisition protocols based on a multi-echo stack-ofstars gradient echo sequence, which has been proven to be less affected by the cardiorespiratory motion during the acquisition. 9 While this sequence is a promising alternative to the established MR sequences for MR-AC maps, it is not fully understood how many different tissue classifications are needed to obtain quantitative accurate PET images.
In the current issue of the Journal of Nuclear Cardiology, Robson and colleagues 13 employed the sequence described by Benkert et al. 9 with the aim of evaluating how many separate tissues need to be distinguished on MR for the MR-AC map, to obtain PET images of diagnostic quality. The current standard for MR-AC maps (DIXON-VIBE-based AC maps) employs 4-tissue classification. While the use of 4-tissue classification provides sufficient corrections for stationary organs as head and neck, 14, 15 the risk of tissue misclassification artifacts increase with increasing number of segmented tissues. 16 In their study, Robson and colleagues evaluated a total of four MR-AC maps employing 2 (soft tissue and background), 3 (one including soft tissue, lung, and background -and another including soft tissue, fat, and background), and 4-tissue classification (fat, soft tissue, lung, and background). For evaluation of the respective influence on the PET image reconstructions, the authors evaluated the PET data reconstructed using each of these 4 MR-AC maps both visually (qualitatively), and quantitatively by comparing mean and maximum standardized uptake values (SUV).
In the study, the authors enrolled nine patients examined for myocardial sarcoidosis using an 18 F-FDG protocol. From visual assessments of the PET images, the authors were able to conclude that four out of nine patients had differences in the apparent PET tracer uptake when employing MR-AC maps with 2 and 4 tissue classifications, respectively. Nevertheless, despite observing visual differences in the corrected PET images, the authors concluded that all 4 MR-AC maps could be used for PET reconstruction without affecting the clinical assessment. When analyzing the data quantitatively, however, the authors reported differences of magnitude 5-16% when changing the number of tissue classifications in the MR-AC maps. From the analyses, the authors conclude that the use of two tissue classifications for the MR-AC maps might be sufficient for qualitative assessment of the data, while the use of four tissue classifications is required in studies where quantitative accuracy is required.
The study by Robson et al. 13 gives rise to an interesting perspective that we should consider for all nuclear cardiology applications using PET/MR systems. Although the visual assessment is sufficient for the identification of myocardial sarcoidosis, 17 the quantitative accuracy might add to the prognostic assessment of the disease burden. In a recent study Ahmadian et al. 18 , the authors found that the use of cardiac metabolic active volume -a semiquantitative assessment evaluating the volume in the heart having uptake value above a background-defined threshold, might provide better prognostic insight than visual assessment alone. Another benefit of using absolute quantification in the assessment of the patients is the potential of automated evaluation of the uptake patterns, reducing visual subjectivity, and bias. Therefore, we should strive to obtain quantitative accurate images rather than settle only for visually comparable images for future applications in PET/ MR as well as PET/CT studies.
